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0 A^3.*)±x\{m PLANE SWITCHING MODE LIQUID CRYSTAL DISPLAY DEVICE} 

S. l£ ^Hl^<y ^31^ ^sl- £Al^ £<3. 

£ 2^r ^ l^AHofl tcf^ ig^l^ <?a^Sa]^>1- 5^*1 

£ 5 £ £ 6£: £ 4€- ^#7ll a <H ^^£Al^>o] ^s^^ S.*m 

101 : TllolH^ 103: ^o]e^o] 

104: -g-f^e}-^ 106,206: ^-f-*!^- 

107: sM^q- 114: $-±^Q<£ 

211: -f^lliJL^ 350: ^>^B}^] 

<11> .g. ^ c. ^^ aA }^H ^ 7 fl^£ ^Aj- 5^ Al^Aj^ ^ 

28-3 
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<12> JLM, i^Xflat panel display device)^ ^s. ^-g-s]^ 

H^iB S.^(twisted nematic mode) "^S.-M^K 1 iquid crystal display 

device)^ #3°] 9X^. °l y <H (refractive 

anisotropyHl 7}9l*\^ 7]^ ^^}t\] «fl^ °^^}7} ^^MO iquid 

crystal display panelH <£7}% nfl 7]^ 7i^ ^2)«<}fAS afl^^M ^o] 

<13> ttfef^, oP^«.^S. jI^-jzJ. 7^ ^jg^. ^^A^ Bfl^SH A]o>^- 

^ ^#74]^ ^X^I^Kln Plane Switching mode LCD)7|- %^}?)) Q^^JL 

<14> s_ i£ ^aV^o] ^#711^ <^^a^^>o] ig-cq 7 fl^o.S £A)tV ^ A 

5- la^r £ lbfe £ la^l I-I'^d^ ^£014. 

<i 5 > £ i£ofl S^ltr «>St 4^tr *ll 171^(10) ^Hl tI^e ^ 

n?H^| n^^^Kl)^- m7fl^ cflolBis|-<il(3)ol 1^5}o] nxm7fl^ ^±7} ^ , 5. 

<16> ^7] 5±± vfloflfe >8-7l 7flolB^^](l)4 r-Ho]E^ol(3)^ H^Wlfe tIHH. 

^(la), #51^(5) ^ ^(2a, 2b)°-3- ^€ ^H^l^i (thin 

film transistor ;9)7> Bfl*]sH Stl^ , ^1 XMB ^(la) ^ 4ii/=efl<y ^(2a, 
2b)£r ZfZr Tfl^lHel-^d) ^ ^o1e-1h}o1(3)^ ^^cf. SEth 7flo]H €^^-(8)^ 71 
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*1?1tt tr^ ^ ^, ^^(6)4 s^*R-(7)°l c-floiEiel- 

^^■e^lUW ^^r^H, 3}i*l-^(7)£- ii/= 511^1 #^-(2a, 2b)4 ^ofl 

^B^liEl(9)2] =511^1 #^r(2b)4 HBlJl, #7] ii/£e]]«l ^^-(2a, 

2b)-i- 7m #*)H ^.x^-(ll) ^ *)1 l«n^(12a)^l Hi^H 5£t=r. 

Str, ^>7l ^^(6)^: ^ °§°3 2]3H1 3^^(7)4 c]lolE^e}-ol(3) A>o] 

•HI t^Kr ^^iTim ^HlAl7l7l s^cgcdcq sq^-ofl tg^fe ^ol y]-^ f>\t\ . 

S?!-, ^ ^3^*1(4)4 5^^(7)4 3^§Hr 5}-^^^ 

<?1(14)^ n A>o]oll 7 fl 7 fl>£ ^oi^(8)^- AH oil ^ ^3 -g-^ ^*>4. 

SEth *ll 27m(20)o]l^ MV^-M^^liEK9), ?llolH5l-oi(l) ^ cflo) E -lsl-ol(3)^ 
*ti^7 ^-8: "cM^Hf i-^flB^(21)4 ^5rl^(23)7 r c^o.^ ^ o^cfl 

tt 4 2*11 *^( 12b H S^, #7] i ^ 271^(10,20) Afo^Tr ^ 

^(13H ^A^rl- 

^io S o]i=Lo^ ^^^-(6) * ^±^(7)0} t§*$S\o] <&7) ^&°\] 7fl^-§r 
(aperture ratioH ^SjvE)^ ^l^l °i&4. 
[Tg^oj oj^j;^ ^ 7l#^ 4*fll 
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JL 4o1444<>1 f^s^a. 7B^^- ^4*1 ^ 

^431^4 °J]4£4^4-& *H^Rr3l 42.4 o] &4. 
<21> ^4 4^ 43^ $-7)}L$.^°-3-¥-K} b«^o]eo| ^-ol ^5]^ ^-fr 

4 ^43144 44^4^44 4 H( brightness)!- ^44^4 &4. 

<22> JS. ig^o] a 4# 44 -B-7l^S^-^ ^7} i£ 

t4-§: ^4 #4 44-£Jl44 44^°)143 ofl^afl^^o.^ o) t }d\ 

M4fe #4*Kr4 &4. 

<23> 714 £ ^ Vt 34 ^3 ^ ^HS-8r <>]4^ ^<S] ^ ^ ^^'SSH'H 

4lr€ 4°14. 

<24> #7)$ J^^gr i=}-^44 4^ £ ^4 ^§4444 ^^l^Kr 1 * 4 2 

444: 44 4 1444 f^AS 49144 4^44^- 444tt 44H44 ^ 444 

444; 44 4<>lH44 ^ 44444 ah^i 4*])44 ^o.^, ^] 1444 444 4 

44 ^44 TllolH 4444? 4"4 HM444 ^H] tg444, ^-71 

310144*14 4^Rr 44-^1 44^1- 7Hfe 44*0:44; 44 ^-4^.5:44 4 
4^11 4 -§-4^ *H 17m 44 *I4€ 444^44; 4?1 4^°J44 444 
4°fl ^44jl, 4°1444 4 ^ 44 ^44 441044 4^4 ^44 4°144 
44 4^44 444 ^*4^4; #4 -§^444 4444, 4^-3 44 

4 ^-f-444 4*11 ^44* sM^^-tr S#*H ^444, 44 -g-g-44 

28-6 



1020020088443 °AA'- 2003/5/21 

£r IT0( indium tin oxide) ^ IZ0( indium zinc oxide)^ ^ ^i^l-^S. $# 

<25> #7] 7flolB5}-<?}4 C^olE^<y^ ^Jfofl^ «V^H€^^^7> tifl^SH , 

#*Pf3. #71 -B-7liLJL^ ^H^M^ ^^yfl^^ 

<27> 271 ^lfe ^l*>7l ^t!: 1-^^H^^sl- 

<28> Aj-7]^ ^ ^ol, £ m-^^- #71 ^-g^^fr MS ^^1, 2j- 

^ MM*} 7fl^ol ^#£4. 

<29> a^-, €■ sM^^H *gAjs} ^-7lII?|-|- ^flTl^O-S^, #7l -a-71^^- 

oo> se^-, ^. <£t^ ^cf^t^ ^l^l 4^ Aj- 7 1 -fr7l j±Jr *]-ol 0.5. *) -fj- 

^KHr^ War^*?!^*! , #7l W^^^1<^1 J g-g-#<?M- °j7m^ dH^4<?l 
ofl <?]7>^ V)o)t\^o] ^^^-o)l 4*1 i=. ^A]^ ^7} &4. 

<3i> oisv, ^«-t!r #7l sq- £°1 ^ ^4 ofl^ SAl ^ 

ah tflsi-4 #^1*1 4#4 £4. 
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<32> JE 2-fer 4 l^Alflflofl Oj-a ^Sl^lIM ^S^l^M-* M-Hf^ 3 £-3., 

^iEolji, £ 2bfe 2. 2a^l II-IT* 4^ t*! 

<33> £ 2a^l S^ltl ^r^r *fl 171^(110)^) TflolS^^ClOl) 31 cflo]^^ 

^(103)0) f^o.3. yfl^S]^ SHi^ 3 -*7l 7flolB^(101)4 

**^^^l(104)ol n*]s\o] °X£_^, #7] ^^^^K 104)4 f^*Hr 
$1(114 W o^HH, $7) **€^eKI(104)^ ^^^ef^l(114)^ 71 

# #^1 EI?! -B-7la.^(lll)^- A}o]ofl ^.J7 ^tr^K ^th 

#7) 7flolH5l- < ?l( lOD^l- cflolElel-o] (103)21 31*1-^ ^Htt A) °lm*R(101a) , 
(105) ^ ^(102a, 102b) ^B^l^E] (thin film 

transistor; 109)7} nfl^s)^ 551^, ^l 7flo]H^^-(101a) ^ ii#^-(102a)£: 
7flolB2r^l(101) £ ^01^^01(103)^ ^^31, ^-71 =eflo]^^-(i02b)^8r -%7\ 
^•El-ol(114)AS^-Ei ^^SLS- £-71 4*} ^-i^(107)ofl 3^34. H^r, TllolH ^"3^ 
(108)£ 7m zj*^ 3^£H ojc]-. 

<34> SE^V, SU^OH- Aj- 7 ] ^-#^^-51-01(104) *J 3-di2l^2l-°l(114).2.3. ±S- 

^ &7}$\o] ^MlMHH ^#7ll« ^M^lfe 8^^(107) £ ^^-^(106)ol 

JEtfl5L t^SH &t).. oH, sq^ofl afl^E]^ ol^ ^-^(106)£r ^>7l cflo] 

E}eKl(103)4 f^^H ojio.^ i ^-f-^(106)£- I TO, IZ04 ^ # 

H^MS ol^ol^ ^^S|ol ^t}. =l&{3., ^- 7 1 ^-#^^-(106)^- £f"*Hr 7m #3 
<Hlfe ltiflW(112a)<>l H3LS1<H $31 4. 
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< 35 > *fl 271^(120)^1^- ^H.^*li£l(109), 711 °1 H5]- 0 J (101) ^ ^]o]b\ 

51-^(103)^3. ^o] Afl^ ^-g; ^l^Kr l-^^H^i(121)5l- ^5l-^EKl23)7> ^ 

^o.ol, ZL $o\]±r *ll 2tifl^^-(112b)ol Hi^M . Aj- 7 j ^1 1 ^ ^1 27^ 

(110,120) 4°H1^ ^^^(113)ol $X^. 

<36> W>«21- ^"Ol, ^-^o) l^AHloflA^ ^-^^^(106)1- C-H^lB^el-OKlOS) 

4 if^H ^*)-ul, IT0, IZO^q- ^ ^j^i-^s sHi^l # 

i= 4^ f 7 }Al?J ^ 5^ ^-^ol ^rf. ZLelM-, ^>7l ^^(106)4 cflolElsl-ol 

(103) # ^^^17171 7>^m ^lMBKlll)^: Al-g-^-oH a)-el- «fleH 

H^l #°1 -^-71^^(111) ofl ^51^ 3^7} ^^^m #^°1 ^i^- 

<37> S. 3^ ^ -g:*ll^ ^^*>7l W -g- ^ 2^UHH ^ 3 #31 

« 0 vai ofl^^Al^^l- £ 3a^ ^^£0131, S. 3b^r S. 3a°lH I II-III ' 

21 ^£°lch ^ ^aHI^ ^±^9] ^Sf H.^- ^A4i7l- 2)4 

^5^, Ol^£^32l- ^Oj^ ^AjO. ^.O^ A>-g-*H 

<38> £. 3a^l v\Q ^°], ^1 171^(110)^11 7llolB5l-^l(101) ^ dl°lBlel- 

<?](103)ol f-^Oi Hfl<gSlol SM^^ ^^V^, ^ V 7l 71101^21-^(101)4 ^ s S*V7ll 

^^e^JtKMH tifl ^1 si 5^4. ^7l ^-^^i^-5l- < ?l(104)^- ^ 

^^■£1-^(114)01 afl^sq^ &t}. o^HH, Aj. 7l ^§-^401 (104) 4 sl-i^^-el-oi 
(114)^r 7l^oll Ajej2jo S t§A^ i±Jl BV(211)^g- a}°}<>\) ^-JL dz^^^^X]^ 
^^W. ^7l -R-7liLjLBl-(211)£r TflolHfil-^dOl), til olEi 21-01(103), 'd 1 *^^ 

(104) ^ ^-sl-H^^l^Bl (109)7} yfl^m ^"^Hl ^3-°-3 ^^5131, SM^^l^ 
7m^BVo] *)l7l5l7l OH ^- oil °1 # ^HHl *1 $\ ^^1 ^ ^7> ol^ 
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7}& ^^(206) £ sMi^(107H ZL^S. «fl*lsq<H sa^. sm^^i y fl*i 
€ ^^(206)^8: ^l^tb o] ^^^-(206, 107)^ *fl 171^(110)^ 
^^^(108) $H sMi^H ^Wl 

«fl*lS]<H c^o}e^^1 (103)4 ^^Kr ^g-#^-(206)£: Jii^(211)fl^ ^3^, 
^■71 -fr7lJii^(211)* ^f-^(206) £ cflolEl^(103)* ^7l^^S ^^Al^ltq-. 
^e], ^7l ^^^-(206) ^ 5M^^(107)-g: S^Rr 7l# ^^N^r ^ lwfl^ 
(112aH 9X^r. 

< 40 > att, Tfl 27l#(120Wfe ^ ^<>K^ #^11^^(121)4 § 

5^3(123)7} zl ^ofl^ *)1 2tin^Hll2b)^>l SLi^H 9X^r. O.Z\5L, 

#71 ^ 1 £ *fl 271^(110,120) 4°l°Hr <^^(113H ^^£)<H ^4. 

<4i> ^ 7 )i& w>sf ^ol ( Jg. i^g o] 2^*Hfe ^^^-i: *H4^r i-H*l ^(^, ^1 

oiEie)-<y, HH^eKi, ^-g-^q-e^ ^ «t^B^l^E^<*!H^ -fM ^Jl^o] 

4^ ^^JLS ^^^(sM^^H ^7^ «-M°lH#4 ^cfl«l SV* 

^7> SZrf. 

<42> #714 *ll 2^H<*IMs. 4^-4 £-^,§; 1HH71 

711 £4. ^, S 3b*11 H*]€ «>4 ^c], -^-71^^(211)^ TllolH^dOl), dl 

£K1(103), ^^^(KM) ^ 3^1^(109) ^^J: ^3^5. ^3 

o] ol 7 ] nfl^-ofl 3^0} oH^cg^ofl ^A>^1 ^-^(200)1: ^^>7ll €4. °H , 

(200HHfe ^a>^i^o.s ^£-44 H fl^°l 3 #3 £-3. &tt4. -tf 

7l ^>^-(200)^l>l^ «^o] ^-Ag^Til ^H3°l ^*>^4. 
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<43> £ 4^ #714 *m*}7] ^ £ 1^4 *fl 3^H1« M-e} 

u£ 3H4. <*|7H4, 2. 4 a ^ ^^ £ o]ji ; s. 4b^ £ 4a4M IV-IV'4 €■ 
^Hfe #4 ^-7mx^(211) 1&*HM200)^ ^*}3^r#^§- £ 

€■ ^#.3.^7} 3)4 -§^<?H, ^£ ^* A > 

<44> £ 4a ofl £Al^ 44 £0], Jf-T^ *H 171^(110)^1 TllolB^(lOl) ^ 

<>}(103H afllsH g].^^^- ^S^jl, #71 4*1:^4^(101)4 ^^*>7ll 

^-S-#4sK](l04)ol tifl*l£H ojci-. zleIzl, #71 (104)4 ^4^r SMl 

4^K1(114H tifl^Sl^ £UL^ f #71 ^^51-^(104)4 ^^^-51-^(114)^ -fM 
iLJ:4(211)-a: 4°1 ofl if JI ^SE|47l444l- ^^^.4. #4 -fi-7lJiJ:4(211)£: 4°1 
B^^l(lOl), 3 4^(103), ^^^-4 < a(104) * 4^ V B 314 ^(109)7} wfl^m <3 
^3.05. %^s\o] sxo_x^ > 4^4 ^14^^°fl ^ A >^1 ^-^-(200)1- 71-^14. a 
*h 4 14^(110) #«fl^ #4 #4^(200)^ cfl-g-4^ 4*h (350H tg# 

£14 tf^l -a- 71^4(211) si ^4^-(200)^14 ^slfe ^Aflo. 4*^1^4. 

°H, A o V 7l ^-^4^1(350)^: 7il o lH4^(i0i) ^^4 ^^€4. 
<45> #71 4^^^°flfe -#7l ^-§-^^-4^1(104) ^ 4^4^(114)^5^4 

714 ^^^-(206) ^ 4^#4(i07H mms wfl^l^H ii^f. 44011 tifl*i 

€ ^-^^14(206)^: ^14tl: °ll-3l4(206, 107)£r A 171^(110)^ $.^°\] £i4 
*i<S4(i08) 4^1 ^4<H 3Hnfl<*IH ^#31* 1HW?14. #71 44^1 
b^sH ^)o)b\ 40] (103)4 f^*Kr ^^(206)^ -a-7lis4(211)4°fl ^3^, 
#71 -^-71^4(211)^: ^*4^(206) ^ cllolEi4o](l03)* #713 0.3. *i<34?m. 
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=L*\5L, #71 ^5-^(206) £ ^^(107)* £ts}e 7}% ltifl^ 

(112aH 5LZ.$e) 9X^. 
< 46 > Htb, *1] 271^(120)^1^ Afl^ ^o}^ ^^^^(121)^ Q 

^ El (123)71- ^#Sj°l ^o.^ ? zi $Hfe *fl 2Hfl^(112b)ol £^£1^ $X^r. ^3^. 

#71 *ll 1 ^ *fl 271^(110,120) A >°1 °fl <^#(113H 
<47> #7^ w}^ £ ^ 3*l*HHH*r -B-7lJi^(211)^ ^Ff^OOH 

tfl-§-*>fe ^^1 W^-el-^l(350)* ^H\2.3.4q, #7l 200)^1^ ^S^tt ^ 

< 48 > gc^, #71 (350H ^€^-(206)4 3l1h§- «?l7HH 6\^^\ 

^■Slfl* ^#^-Jl3.#|, cflol^|e^oO(io3)<^l «?]7>sl^ cllolBl^^-ol 5^^(107H *1 

<49> ^J^S, ^^^X'M^HM tllolEi^olofl «^17>S1^ C|lolE-l^^.ol Sj-^^i 

^1 *l*l^r <3*J^§- #°l7l cfloiE^el-oisi. <y*^Kr slsj-ofl ail 

^t}. ZL&m-, dlolE|el-oioii o1^s>^ J^sl ^1^-ofl uil^Al^lcl- <5> 

clel-s, c-floiE|el-oi3l- *l^*Kr sj-^^i^-^ Pl^^ cfloiEi^^ 

7}±= ^7}^}^-. #7l CflolEl^i^ol j^^ofl <g 

HSi£3.(cross talk)7l- ^S^H ^HM ^l*}^. 

<50> olTg, ^. ^HHH^ 51 4b^l «>^4 ^V4(200) <3^<H1 

#eKK350)°l $-M<H $Z7l nfl^l, #71 ^V^^^l(350)^| ^-§-*l^K206H ^l7>5l 
fe- "S-Q^t s^, #7l ^-(206)21- ^mel- 
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^1(350)^: ^-Slfl* *8^*M1 eflolE^ol(103)^l 91?}$. HH^^l 

^-(107)^1 *l*l*r *K^1*I^4. *H*H, ^*#^(206)4 8^^(107) A>oH 

<5i> t^^, £ ^'o. ^^^-(107)4 ^•#^^■(206)01 ^^(tIMB^^)^ 

Si 7l ^ *H^) "^f^l ^17>5]^ ^^]7> f^iSH 

<52> o}^} > 3^H1CE 4)<H1 5*1^ ^S^l^V^ ^lS 13 ^* -£^3:4. 

<53> 5L 5 ^ 5L6-^ ^-71 <4 ^o] ^£ ^SAl^o} ^2:^^: 

<54> £ 5a ^ £ 6a*fl 51*13 «}4 ^o] , ^4 ^ ^^7l^r(110)# 

t^g-, zl $H cu, Ti, Cr, Al, Mo, Ta, Al ^4 ^ ^g-^g- isjE^ 
jg.^o^ ^aj-tt ^^^*H TflolH^dOl), TflolH^(lOla) ^ #7] 7\]°)^9l 
(101)4 ^^^r wj-^S Bfl^s^ 3MV^«VSl(350)-8: ^W4. ^7) TlMHeV^ 

(101) ^ ^V^e1- < ?1(350)* if-^Rr 7W110) SiNx S^r SiOx f-fr $ 

B|-^P> CVD ^SLS, 7flolH^^!^-(108)-i- =1?)3., ^7} Tfloje 

^^^-(108) ^jMl ^€-, n+ -M^^* XMBSl 

^-(lOla) ^£^#(105)^- ^tV4. 

<55> zl 4^-, £ 5b<>fl 51*13 «>4 ^o], Cu, Mo, Ta, Al , Cr, Ti , Al ^4 ^ 

^3S|E^ « 0 >^^r ^*V* 44" *H3H§*M W^°J (350)4 
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3MB)i*tel(103) ^ %A «}£^#(105) ^Hl 4^3:3 °l^Hr ii/i=eflol ^ 
(102a/102b)4 #7] TflolH^^dOl)^ ^*5^>7fl «fl*l€ ^^^^(lU) ^ #7] s}- 
^^■2^1(114) °-3.Jf 3 ^3) ^-7l£)^, n. # oj w. 7 } ^efl<?l^^-(102b)^ <3 

^ 5j.^^^-(107)^- ^3h}. ^nfl, ^SLS- wfl°l£ Til o] Be}-'?} (101) ^ 

C-flolE^ <y(103)°fl SM^^W ^"71 71H B^CIOD^ ^ME^Sl 

(103)^1 HI^^H^r Tfl^lB^^-dOla), «KE*llfKl05) ^ i^/JEL^o] 
(102a/102b)^r X^Kr ^B^l^l (109)7} 

<56> ZL t}-g-, £ 5C<^1 H^>1^ W>5q- ^-o] ( al-T^B €^1^(109) ^ 3^*1^(107)01 *g 

^€ S^ 0 ! 0 ^ 7flolH^9i^-(108) ^ ^^^1 fe4°ltST« 
(benzocyclobutene)M- o^H^ ^-i-* BB*H ^lf-fr o^ofl, 

71 3^*3 sii^ -e-7l## *fl7l*M 3^1^(107) ^ TlHH^ ^(108)3] 

^#Al7lJL, 711 olE^ 51-01(101), ^olB]Sl-Ol( 10 3) ) SM^^S! ( 114) * ^H€*1^H 
(109)^ #<*fl tm^°-sL ^o\3Xtr -Pr7l^31 ^-(211)1- ^ 
< 57 > n t}-^-, £ 5<H «>4 ^7l s}-^q-(107)-i- i^-sRr 7m ^^oil 

I TOM- IZ0°+ ^ ^*}- ^tt^. oil" 3flEi^€rH 

#71 J^^eKKiu)^ f|5}b ^f-^eKK 104)^ %7] ^-f-€^^°J(104)A^ 
e-| ^^JeL £-7l£j°l s)-4i^i^-(l07)4 sMiMHH ^^7^1# 1^3*1 ^^(206) 
^^W. 2Ett, s^^l £)^H1 ^I^tt ^-^^^-(206)* -SM cflo] e| 5}o} (103)^1 

<58> ol^ofl, ^-71 71^4 ^^7} 7^1: W^Jl, ^ 5L*| , 

^^^1^7>* ^M^. 
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o) ^A]flcf. a*!, -fMiLJL^] ^Ff^^l ^K^J^T 
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*fl 1 ^ *fl 271^:4; 

A] 17)%«\] f^AS «fl<i£)<H sr^o^-g- ^Sj-fe. TlHH^ ^ 

^-71 si-d^^* ^l^tb *fl i7l^l ^d^^^s iiJi^sl-; 

^"71 171 ^ #7l t-H^lEl^^- ^^Rr iLJ^ cl-^^ ^€ 

^•71 ^§-#^4 ^*3*>7fl tifl^S]^ ^#^q-4 ^1 S^xflofl 3#?fl« ^5^71 
[^T 1 * 2] 

» ^7}S. $Hr 3^ ^HJ *}^r ^3l«o V ^ ^S^l^K 

[*J^8" 3] 

2%H1 ^-7} ^H^l^lfe TflolH^s)- Tfl^lH 

^7i TfloiH $H #£^4; 
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4] 

3%H1 5^1, Aj- 7 j Tfl °1H^^^ 7)1 I7l^r f§A$^ ^r^SLS. 
5] 

6] 

7] 

*ll 1%H1 Aj- 7 i ^aj #^<y 53* ^ 

1 3^ 8] 

*11 7%M| 9l°]*\, ^7) ^f-^?}- M£ ITOCindium tin oxide) IZOUndium 

zinc oxide)^l 53* ^7fl«J-^i ^^aA]^7>. 

9] 
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10] 

[3^8- in 

*fl 10%H1 #7] -B-7l#^^- yfl^ol-a^w-^Kbenzocyclobutene), 5LSo}Hli 

12] 

13] 

u] 

^-^tv 7l^ §«1*K=- #3]^; 
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#71 5^#^ ^1 SM^M*! *HW^, 51^1 tifl^^ ^-f-^ 

^ 0 S ^ ^S^di*}^ ^12:^, 

15] 

*ll 14*J-°fl #71 ^^-Sr ITO ^ IZO^ ^-S*Hr 
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